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CERES Terra/Aqua Health & Status

To date, the CERES Terra/Aqua instruments are functioning nominally…

All temperatures and voltages remain within limits

No discernable or alarming trends.

Aqua pitchover maneuver tentatively scheduled for Fall 2004.
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CERES BDS and ERBE-Like Product Status
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CERES BDS and ERBE-Like Product Status
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CERES BDS Radiometric Inputs
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CERES ERBE-Like Radiometric Inputs
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CERES ERBE-Like Radiometric Inputs
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Instrument Working Group
Webpage Development



Instrument Working Group
Webpage Development

http://asd-www.larc.nasa.gov/Instrument/



Edition2 BDS and ERBE-Like Products:
Drift Removal Methodology

Drifts are modeled as originating from either of 2 physical entities…..

• Radiometric Gain Change
- Wavelength independent change in sensor responsivity
- Corrections implemented in Count Conversion algorithm (SS1)

• Spectral Response Change
- Wavelength dependent change in sensor absorptivity
- Corrections implemented in Spectral Unfiltering algorithms (SS2)

• Updated Radiometric Gains and Spectral Response Functions will be
generated on a monthly basis and will be implemented on either a daily
(Gains) or monthly (Spectral) interpolated basis.

Instrument has delivered corrections for the first 40 months of Terra data.



CERES PFM Spectral Response Functions
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CERES Gain/Spectral Change Summary
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CERES Terra Edition2 Gain Updates

Normalized to Ground Calibration Data



CERES Terra Edition2 Spectral Updates

Normalized to Ground Calibration Data



CERES Aqua Edition1 Gain Updates

Normalized to Ground Calibration Data



CERES Aqua Edition2 Gain Updates

Normalized to Ground Calibration Data



CERES Aqua Edition2 Spectral Updates

Normalized to Ground Calibration Data
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CERES Onboard Calibration Sources

Internal Calibration Module (ICM)

• Blackbodies for the Total and
Window channels

• Temperature knowledge obtained
via Platinum Resistance
Thermometers

• Quartz-halogen tungsten lamp for
the Shortwave channel

• ICM Provides 3 unique radiance
levels for the SW and LW sources



CERES Internal Calibration Results



CERES SiPD Results
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CERES Solar Calibration

Mirror Attenuator Mosaic (MAM)

• Solar Diffuser plate attenuates direct solar view

• MAM is a Nickel substrate with Aluminum
coated spherical cavities or divots

• Provides a Relative calibration of the Shortwave
channel and the SW portion of the Total channel



CERES Solar Calibration Results
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Terra-FM1
(Descending)

Aqua-FM4
(Ascending)

Terra/aqua Inter-Calibration Over
Greenland

Strategy

•FM1 and FM4 instruments were utilized

• Orbits intersect at 69.5  deg

• Temporal matching <15 mins

• VZA matched within 10 deg

• Scan planes set orthog. to principal plane

• Data collected for 5-deg lat. Swath

• About 90 sec of data per orbit

Campaigns

•07/04-08/22, 2002

- 600 orbital crossings

•06/13 - 06/29, 2003

- 250 orbital crossings



Terra/Aqua Zonal Inter-Calibration

Direct Comparison of radiances

•Difference of averages

Spatial noise dominates

•Averaging over 1° x 1° grid-boxes

•At least 20 footprints or 75% of area covered

Matching Geometry

•10° tolerance for viewing zenith angles

•20° tolerance for relative azimuth for SW

Terra-FM1
(Descending)

Aqua-FM4
(Ascending)



Terra/Aqua Intercalibration
FM1 and FM4 Zonal Comparison
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Terra/Aqua Intercalibration
FM1 and FM4 Zonal Comparison
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Direct Comparison of Nadir Radiance Measurements

Two CERES instruments on a common platform allows for a unique
validation opportunity…..

Direct Comparison of simultaneous Nadir measurements

Each CERES/Terra instrument views nadir every 3.3 seconds

Thus, we obtain nearly simultaneous measurements of the same geo-
location (Δt < 3.3 seconds)….

Spatial, angular, and temporal sampling issues are virtually eliminated.

26,000 co-located (but not independent) measurements in a given day,
provides a very rigorous statistical tool.

Results can be discretized by scene type to enhance the analysis.



Aqua Daytime LW Flux
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Aqua Nighttime LW Flux
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Aqua SW Flux
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Aqua Daytime WN Flux
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Aqua Nighttime WN Flux

Edition 2Edition 1



Aqua Binned Flux Comparison
LW, SW, and WN Radiances
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Binned Flux Comparison Footprint Distribution



Aqua Three Channel Inter-Comparison
WN Channel SW sensitivity correction

Edition1 data
January through September 2003; Edition 1 Data
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CERES Cal/Val  Summary

Terra/Aqua

– All radiometric goals have been met or exceeded in Edition2 products

– Edition2 BDS and ERBE-like products available through 6/03

– Rigoruous validation protocol has removed on orbit radiometric transients

– Still some residual correlation with SW (scene brightness)

– WN channel SW sensitivity has been accounted for in…

– Aqua Edition2 Data Products (All)

– Terra Edition2 Data Products from 7/03 onward

– Unprecedented stability levels of ~0.1%/yr for CERES climate record


